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A, "£(Df=.ib(Djfm > mj3&Z^y¥=L-*lzMLxmft2 J £Z>f~®><D7ny^ 
<fc S:7n y ^ A &|B« U £ n y v=l - # «T38&fB#«Mfr - 

tfjf a # - y *y h m.mmwr - z t m§ mi&mwr - * £ & mmsgit © * ^ * m 

z^tim.mmm<nx? v --yyzmfr-t&frtb&ziy^x.-* • */;*^a 0 
[»'#^2] . gffsa=i>tfrL-^ • s/x-r-Ati, ifrga*-^ h^Me^ta 

l \zmM(Dny¥3.-# • j/^f^o 
ff:£^2lc3E*0>=i>fcr:3.-# • $/*t-A. 

* - y *y h tassel- * sr^t & # - ^ v v m&mm&mto t , 
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[»^5] mUny\£=L-Z • >>*^A&, iirfsa#-^y h&»@2?!Ii:fu 

BtfS a # - v v v t&siB#j t iff s s ^ n - •ji&mmm t. <d m tc mm i- s * * © m « 
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yx^^lzMUX. 

iz-D mmm^mms&m zmx-xmrnmrnm?- $ (Dnmmi t>nz z.t* 

mmmm(ni&mzj&®LTmMizwmzw±-tz>XTv -ft. &^tf, 
m&mi o\z^m<Dny\£=L-zmm^m B 

MmwfficDWik&vmizfa&LT, \g.Mizmmzmft Lx^r=.m^mmtm^ 

3 mil#2 0 0 3 - 3 0 3 7 0 3 0 



4#2 0 0 3 — 0 5 0 9 1 6 

£ H ff $ i* 6 ft © n > tT ^ - * fflffl ^ & <D fe 5?) © n > k? n. - # Mft «T IB & ^ □ 
^itftot, St^n^^Att, MfB=r>t^-# • i/^fA&ifflfbt, 

t&3B # - y y h Z. m f B ^ n - ^&SfB#J £ © 1ST iz 5 <D mm 

mm^mmmmT - * & t>*«u SH*^^*isit & a$ a* e> * m l t s&sb 

RTtBtt & fF« £ * y y £ , 

mmm \z^vmm^w±^^XTv^£ 

tut B * - y y h tt£BB£l £ tufB :/ n - :/ifi3£BB#l £ <D m iz 5 ft * tf>8g Jl 
^KWrtt«&IBffi»BB^-*i:&»mffilB©**ftlKK:»flifLT, tutsan 
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iff i b m m <z> %sm i c u t » m k mm z w ± * & * t- v -? n > 

7] awsi 3 {cta«©^n^^A$:SH^bfc3>n o ^-^ -asm 

s« 13 ? n - ^$mib#i # e> wmsb^Jt 2 - * & &m u t «m -r « *b«ib?{|^ - * 
m -t z mm & mn -t z> t. & mm%mm izfcm-t z wmmmm t , 

[0 0 0 1 ] 
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-z^mmm&{b&£tf*v hv-**ftLT&mmm(Dx?v--y'!fikm 

[0 0 0 2] 

DNAUu A (T5^>) , T , C (S/hS/» , G (y7-» 

3^^«:S4aS©Jeil^e»«l*S$4xSlfiai«Tf*»J, RNAIiA,.U 

Sril^e>nrfe*J, T^-> (A) (T) (RNA^t^tCttTf 

-> (a) t^7i/;b (u) ) , i/hi/y (c) ntfr-y (g) -en-? 
*i*g-£U 2M^£^j£i-5 3£#*tJe>*iTv%£ 0 r0 2li^-fyj^€ 

[0 0 0 3] 

±x* L fc&££ISI©ffi*H£ Vn e> &frjjg "f -5 3 £ IZ J: »J , m^<Z> D N A ^ 
, RNAfe^t?«TfB4$0>&&t#ftt££;i5V* , r, B^iltSDNA^RNA (JSTF 

£iblC, #SI59!lCfcVAT«Xn-X£ LT#I8$$*U DNA^RNAfflM 

6 tfJ£E#2 0 0 3 - 3 0 3 7 0 3 0 
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[0 0 0 4] 

±i£L£;W 7V fcfUfflf ^fiNWi^y :/T* 

fiHWI^ y ^ #<©^i^r^DNA, RN A^VNofe^SIH^JC 

3£&CJ:U> S^il-TS^SSrllff-tSo l^SPCR (Polymerase C 

ha in Reaction) ft, D N A 0>ffi#|J:<Z> 2 @#T©3lS#tf>fe#I&C*f bT*B*iigB#I£ 

[0 0 0 5] 

m<0Umz BWH liUftSM© D N A ^ R N A ©fg#J tfiifc f £ £ . Zl 

P Sr^-TSfeftlCDN A^f>RN AtOS/i/'fe-U-^if^fflStlSa^^fey, @ 
[0 0 0 6] 

*3£Bii#!£'rs (J^T/^^tC^TfcmSffctf)^*:, base p 

air: bp£ LTfBM"3*-5 0 ) . ^KWiCttEIl 8 lC^3*l£ - ^ 1 0 2 li, 

[0 0 0 7] 

#jT*fc<r * (8 o%- 9 0%^-^T^^-a-r^) c 
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tSitli^Sttt&v^ z.<Dfrtb. h&£ffimnfi&& 

Lte^ZHZmM-t&t&biZlZ. mmt, Smith-Waterman&& t'0lil77-f 
[0 0 0 8] 

intT'ffilCaKt^Si^J&ftltSfi^lT, BLAST (Altch 
ul SF. , Miller, GW. , Myers EW., Lipman DJ. , "Basic local alignment sear 
ch tool" , J. Mol. Biol. 1990, Oct. 5, 215 (3), 403-410), FASTA (Pearson 
, WR. , Lipman, DJ. , "Improved tools for biological sequence comparison 
" , Proc. Natl. Acad. Sci. USA, 1988, Apr; 85(8), 2444-2448 Related Arti 
cles, Links.) fc£(0jS3fc*fcs!tT;i/=Jry XAtfSISS^tlT V^. Z. 

[0 0 0 9] 

£:i-iffc;tf bTi^t-sr £#nrfg£&3 0 34x£T-M*©^m#&7»0lt£ 

LT&i!?Lte^z.£.. zfrizuor-tzt^ommiztiu^ mist zm^izi*. t»t 
m -[4 © & & x n - x p <D m n & ^ - if ic *f l t h ^ -t s ^ ^ & *r m n -t & &m m 
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[0010] 

[ m & mm t & £ #> <d ] 

[0011] 
.[0012] 

K^J{c*fbT*^^b, iS^-ffc^SSmcll^f Z>z.£**smii~$rZ>o 
fc«»©asa-SB#IT P ( p = i ~w) ic^fg-rs. ^sgstifcW^iB^lT p r'i: 
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[0 0 13] 

?&t>t>. *&miz&tii** &mmF}<Dx?v-->y%:mft~r2>tc.to<Dny 

[00 14] 
[0 0 15] 

#2&^©f&iafNllt&^^^ S5 
[0 0 16] 



1 0 
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[0 0 17] 

^-^^ &sse#j k *r l r * «r tBtt© & s n - -? i&mmm &bmm 

Iff SB # - ^ y h £ fuiB ^ n - :/i&X@E?!I 

[0018] 

BB#l"r - # £ L T i&m-? Z> X -r v 7 1. , 

itria # - y y h £ mm ^ o - ^ttififfiw £ © tc^-r s <z>8§ A 
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r t iz mmmmmm^ - * t & mmm& <d * £ & m tc mm b t > taia ^ □ 

[0019] 

& £*f $ -Br £ #> © n > tr =l - Z M m<D tc tb <D n y hT a - # Htf «T |g & :/ □ 
^AT'^ot, tk-fulf^J*^ fifiB3>trrL-^ • ^rAiSiU, 

mi a * - >f v v mmmw t mm ~? n - y^sse^j ^ © H3 tc s ft* ©m* 

Uia^^UBB^jT 1 - * £ J: Z$Wmm±MM®.M £ #&MSP ^e>36*mLTI&gB 
KT8 SM © ffigk & fEUS JC feffi f £ X y 7 £ 

[0 0 2 0] 

*»WK:J:4x«, =r>lfa-# • i/Xr&lztt bT&gfB#J<Z>:* * y -zLy>? 
£ Hff $ it £ & © n > if a - # ffif fflr m <D tc &> (D n y hf *. - % mfi «T IS & :/ n 

^ hi&mmmzftLTmi*?zT$m&<D&&7u-7i&mmmfrbmffi 
mm m.mmn n mm u - -fUL&mm t.<z>mizw{®? zmxamm 
muz-fv h&mmnT-*fr%Mm<DBftmwzmfe-?z>zimz. mmv 
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#2003 — 05091 6. 

- -7i&mmm<DMm$ i&mmmztt i- asm®. *mm-*z> ^ ? zf 

[0 0 2 1 ] 

& Hff $ it * n > if a - # fflr # & <D fc & © n > if a - # m ft "T IB & zf u 7 =y U 

«5ia # - 4* y h &sbb#i £ B5 la ^ □ - -f mmm t © na ic *M5 -r 5 <Dmm 

[0 0 2 2] 

£ Hff 3 i± £ =i > tf a - # 01 $J -ft m (D ft © =i > a - Z IB & ^ n ^* 5 A 

3y«»atife3>tTa-*«rai&fla«IH*'T?*oT, K^n^AH:, n>tfa 

m&i?-z*&&hxfem-tz>*Tvzf}L, 
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- •fi&mmmnmm &mmm ic & m& asm®, z mm ■* & * t- y 

[0 0 2 3] 

m se -t n - -fi&mmm & e> ^mmn? - * z u t ? z> mmm^ - * 

[0 0 2 4] 
[^©HdS^JSl] 
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* 

[0 0 2 5] 

Silt %->f v h&«I2#!Ti:> 7u-7P£, ftMmP}Q£<DMmWL*7jk 

Lt~mT°$>z> 0 mi (a) izm-?&?iz. *ftm<D%f%.<Dmmv>mmz&^x, 

^n-^P|P = ATGGCCTGACtt5i:, P (DffiffimWQ it. Q = GT 
CAGGCCATt^S. 01 (a) IZyjk-f £ o \Z?U -^P £*g*i@B#JQ t(D 

mmz. &i&mzffiMi&mzmgmz-t=.t£VT*\tte<. mFJv>mg-&mi (a) 

o 

[0 0 2 6] 

mwQiKDmizmmmr zfem-tz* *mmz&^T&. z-fv hmmmmr 
bf&mm&iT t-fu-^p %->fv y^mmtm izmnmr 

omfimfttf & ti M£-T* £ & v n * £: £ 4% £ 
[0 0 2 7] 

JC^fi-SffifflBB^JQ^JeS^SrmilOT^H-rtltf, ffi^rli, r=(m-k)/mh 
Stilt, ft^M^I8^m(i-r)j^T©-^> r ^->r>^S £*B*f@E#IQ£&*g 
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[0 0 2 8] 

01 (b) it. ±&Lfemmmm<Dmfe?&mmzM;ftM&mm(D&M*:mm 

LTMmLt=.mX*3bZ> a mi (b) f^i/-^>^S = ATGCGCGT 

AAGTT'$)oT, ffiffiSB^JQ = ATGCGTTAACTT*&£ *§-£comg<Z>?£ 
JffifctoTMft^tlTV^,, @1 (b) iZyjk V tz.mM<D&mX &> 

^st mmmwQtvm&mm&Mteittev. mum?^ r=(n-4)/n 
=o.6364^^^> 0 eji (b) tea, ^ih^jt p £mffim&iQtiit j tti j eftmw 

c ®i (b) tc^LfeHig(D^-eii, x&tfzm&v. mm&&xfffiArf*n 
■enim&ox. BMmMit4x&2> 0 

[0 0 2 9] 

mrt. mmmmQiKDmizit. ^--fyh^mm^iTizmmmmQcD^-^m 
&±(Dm.mtfm&zmK?iz&m?zz\£tfte^mis. *->fv v^mmnT\z 

n-yp nmmmmQt&miziz. mi u> \zBLfrm&tf&&-tz>fc&. 

Q - Zf P % $ ft fcffi»BJ#J Q £ * - >?f y h %£gB£f T {C o V n T GDfitfg £ n 

{ 

[0 0 3 0] 

-1sx. *560^^c^v^T^±. ^©^n-yp^bt h*. o «rfg'J4<£>&<s> 

tsp^ih^jt P tmmmmQtoiMmz&^x. mmmmQ^m^mmir^ 
izffi^zfr^frzmm?zmffi<Dmm(Dmmx&z> a *->tv ht&sse?!iT 

^cte, 7u-7P<DftffimmQtf*<D££^£nx^Z<Dtf7jkZnx&V. £ 
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ffi#JT b fctt, (m-b) (btt, k«fc»J%/h3^lE©gEifcT?&S 0 ) CDSSmgBH§|5 

Hj*£*l5©-e, ^n-^P&a e>JC4#ffiS:#^f •5^<sgftf-53i: ; foBrigT' 
[0 0 3 1] 

b. *mma>x? u-->^a5©«a 

&*Q.Jl<Z>7a-^- h fc^f, 0 3 IC^I-J^lC #$8lH<Z>ftMB#l0>:* # U 
x^^^S l otcfev>t^n-^Pi:t £^£t«Bfi#I£ «fctf 

, -fizz.— ? h&mmn*mm~rz>z\tbT*gz>^. 

1i£%m* £<B live tissue^ f,^ltDNAt>^Mt5 

rtfe-ess. bis icfctts*^©** u &v*-e, x^y? 

[0 0 3 2] 

Xf^ySHTtt, fc^c"**^*-^ M&MB#|TtCo^T, Mmiarg 
est_pref ix_with_common_subsequence() £i8M IT, -?-<Z)B£ *,"lr^f!f &#tJX.T V* 

h&»ie#mco^T. ffi«ffi^jQ*^-yy KiftSBa^jT©^ys/ 
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se><z>*»w.©*aatt> ^f>^si 6Ati*, &=i:/fcr a.-* teas 

[0 0 3 3] 

s 4 7. * u - - > 7^m<Di& 2 <Dmffi<Dj&M<D®>m *m u & 7 □ 

~T w £^WJfcy, ^ti^tKOftMasicftW-f So x^y^s 2 2 1C&VAT, 

•5 %Mmn<D&-& length) y &\\<D&-£ (over lap_ length) £ 

fe^cDAiJ^r^^^So :/S 2 4 {CfcV>T#^>#t&, t=lfCigJtL 

[0 0 3 4] 

^fy^S 3 0 J&tf>#t«:>f U ;* > h U XrvZfS 3 2 (Cfc 

V>T, t^wj: y fe/hSVx^^&WW'rs. X-^y :/ S 3 2 CD^MlC^Tt^w 
tf>#-£(yes){Cte, 7.7- v Z?S 3 4 &Cjft<^ T t + x CD* -^y h&MB#[&!E 

tC0V%T©3?«J|g*S:^LT«ttt- S. Xf7^S3 2 0>¥!ll$T#t>w|§-£(no) 
[0 0 3 5] 
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0 5«, xftmizts^T&itftzwm-tzt&mzmy-f&MmT'&z. urges 

t_pref ix_with_common_subsequence()(7)'7 D — ^-V— h t!5 L E9 T? & -5 „ EI 5 

T?, positions [i] ft, g9i$tnext_char_position() 7?#^. ^> tl-S-fit Srjg-t A\ £fc 
&5III|&next_char_position()T?#X. ^tt^ positions [i-1] £> tl-S^filCD 

0*><D/h2\,^(Dm$:M~?m%LT>&Z> 0 £ fc, B|$tnext_char_ 
position()tt, 3lffc£LT*-;fy h££££U HBJfcffilK* ^ > ^ i> *B*$fB#I 
iC#^E-te^S©3i:^ci:$:5liSr^ ItftSl, next_char_position(T, i, c)& 

< 2>JC^c(DUW:ZM?mmT*2bZ>o £ £^c(Di&K#T [i. .n] ©pfiJcffiSIL 
fcV**-£tCtt, f(n+l)SIf BB&T'&So 
[0 0 3 6] 

probe_position©M^<ktJ { inin_k©'|it$:^^i'fbi-S 0 3. CDmin_k<£><fii{£, min_kj: 

Q£<Dm<D&m<Z)JF>m<DM'hM* J 3-Z.Z>RmT-2b2> 0 -ffcfc-fc, min_k=0&, 
•7*/->ry* S tBIffB^JQ ^tf^ic-ifc-ts 3 £lzttJ&-?Z> 0 HWcmin, 

V^^ffcprobe_position#mJ: tj < & 0 fc^(yes) IZ It. -t"l*K&m*?Z> 

*ry*ft&&-? &?Sffi&tf£i~mZtlX\^2><DT*. positions [k] ©te&jf};&U 
[0 0 3 7] 

^f'yyS4 4 (Z)^j^(I»T^C^V^T^|S[probe_position^alJ^T©^^•(no) 
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&-?Z>t>\ position [i] (DHHZfltfe l/> WmMgkZm'Bmz&m? Z®>mZm7 

jKFT-rSi:, «LIttXfv^S4 6CfeV%Tmin_k©^t^^|S^gg|tkcky fc* 
^O&ofe^^^ftfm-tSc minjctfkj: y (yes) left, 

±<Z)^ii-9-yS/->tr>X^#^EL^;V%©T*, ^ S |5 0 lzm/uT% (n+l)&p 

ositions[i]©ffi^ ITfflA^t, M*aaS:f?lhS-&S. Xf«y^S4 6(Z)fl 
WrtC^WS B true-'©ffi^M#ihS:#^fe«)©^i:LT^StlS. & fc, 
^r«^S4 6(Z)»;feV^t, «in_k(Dffi^kJ:»J^:^<«jVx«^(no)K:t±, * 
©t^Ili> Xf>^S 5 4^.^51^, probe_positionCO-fit$:^ >^'J^>hl 
T> ^S$:^r>y^S4 4Ai:Mb, ffiffi@B?!JQtc£tf £&<D&«(Z>M£mg 
^f>^S44^6Xf7^S52©ji!lI(±, minJctfD-fB&Sfrg&K: 

[0 0 3 8] 

£ 0 iCM-ftU Xf^S 6 2 fccfctf^v^S 6 4 ^CJ3V^T, Sg^gESI^^ 
> # i ftmizm JftSEHk J:»J%^:S<3&** T* pos i t i on [ i] =0 £ L T i? y h $ . 

mmzmms&mzi v > * i=\+i^t^y^ v h-t&o- z<D%jfflfc#imi* 
. mm&muTizftL, positions [i] <Dm&mmz o htzz&o icts^-r & & 

[0 0 3 9] 

iL/fe7n-ft-ht»6. 07 IC^U£M#L3I&, X^y^S 7 0 IC£^ 
Tmax_k$:*^:|i^ggg|(D'fiik, £ £&probe_position<£>>fiItf) e> /h£ V^CDffi 
£l/Tt8j£fS. ^f'y^S7 2T'H $g^SEI6^ > # ijWjt3M£T*&Si»in 
_k£ »J Sj'bZ^fr&frZmm-tZo mm&MXV > # i<DU&ni*_m±(Dm&lZ 
tt(no){C«, Xf'^S 7 4lzm&X*mM&M*V>2itf0fr^fr*mWi-*Z 

2 0 HJffi#2 0 0 3 - 3 0 3 7 0 3 0 



#200 3—050916 
o *£, ^f>y^S 7 2CD^»rlCi3VNT^gE{|l*^>^i^min_kJ: >J/h3V>h 

[0 0 4 0] 

^f-y^S 7 4©¥U$nc£V^> SUMftggH* > # i# 0 ©^(yes) tCtt, X 
■iry^S 7 6 ^il^A/Tpositions [i] CO|I$:next_char_position(T, positions 
[i]+l,Q(probe_position))£ lt^5 0 
[0 0 4 1 ] 

X5^y 7 4 ©^MlC^T, i=0T*te& V> £¥![#t£ (no) {C 

te> ^Q-S^, Tsf-yzfS 7 8^\i:^H^L, positions [i] CD-fitS:, next_char_posi 
tion 

(T, positions [i] +l,Q(probe_position))©>fji, £ fc&positions [i-1] <D$L&>^ 
1*n*vh$ \,^(Z>m£ LTgg^So Ife^oT, positions [i] ^-e^^T'^ 
ffiLTv^&«j&n^T©«£^ih^?fcii, m^^«^:Mftggitk^(cfev^T- 

:7S 7 8 lc;fcv^Jlffi£4-i£positions[i] ©flite, wmmmt lt» 

[0 0 4 2] 

-£©^ ®I}i^f7 7°S8 0Ai:^T% positions [i] #n£ U 
ofe^&fSWitS. _ti£b£J:e>&C, 5BIS:next_char_position () M 

Q©^*i$CT'fe^nJ^T©ffl$:jg-r o Ife^ot, 8 0 ©^J^nc^ 

T« positions [i]©>fI#mJ^T^&£^ltKno)JCte > $ £ tCif-iTf £ nJtg'ffi £¥'J 

^Ti-^^^C, *-5^y^s 8 4 ic^x|giftggil#?>#i£, i=i-i£bTi$Jii 
Icfg^L, ^-^^y^S 7 2^\i:^ia$:MbT$ ^tc^J^T$:M^$-&-g)o * 
TVZfS 8 0 £>¥[|#r#(yes)tf):|i-£-{C&. m 5 JC^Lfclargest_pref ix_with_com 
mon_ 

subsequence ()IC J: y positions [i] CDft^n+l LT^^fbtU 0 7 ©flMffi#t?I£ 
i?$T£-fr£^<, *^y-7S8 2{C33V^T«in_k=i+lhLTK3£Lfetfe, 7*7- V 7 
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S 8 4s\£$imitm-to TsTVZfS 8 4T*tiU i = i-HC^Lfelfe, fltS*:*^ 

(yes)&jgU S 5 lZxkV&XTV7 S 5 4 »J Jg'*-. ' 

[0 0 4 3] 

«P#IB#!<B*-4*v h IfitSS^J « t-t effiiSSr^fS posit ion i:, ff^S^JISI 
3» tC £ £ M & »J -a- V > £ # -5 3ERT*& £ over l a P _l engthh JtH^ £ . 

^position, ^length, ^ffcoverlap_length£^jg LT«$#SJ#fr 

Xfy^sgoicfe^t, *-TSlS^BB^JS:*8^'rs|glSCpositionS:*j«B^ 
t5. #CV^J*^y^S9 2lCfeV%-Cl5»position*«nJKT"eS>«A^^ i &^WT 

ffitfMft Impositions nJ^T&<Z>"e, >y ^ S 9 2 ©WWrtt, S£(y 

es)£$*i, *^>y :/S 9 4 ^ilit^^ISC length £ D d CD 2ER length W: 

T*££U #*&9!K:fc^Ttt, ffiCDJi-fJJ&WR, M;U;£E!5lC;if;Lfelargest_pr 
efix_ length 

_with_common_subsequence()(D3tg »J IT, ;*7 : ->y:/S94{CzK'3".£-i>lC 

[0 0 4 4] 

gg^largest_pref ix_length_with_common_subsequence() _h#£L£. J: C» 

ffltS©Tfttft<, Jg^fcffi&IfcS <fce>lClengthS:|g^t-Sr £#T*#So £ £ 
, EI8^C^bfe||^g(Z)^®{CfeV^T : fe«SmiiEII*^>^i^C0V^T^i, 



ffill# 2003-3037030 
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SrtffitSi tizzy. S5~07j:^LAcMS:iy)gttllfT$tSIi:^ 
T^^> 0 Xf>^S9 6flt ^iS[length©#^, ^*^S©gg||{C^^*) ^ "T 
3 RT«tt«« & £ V a £ £ £ ft 5 f&mm-Bk-e & 2> check_l ength J; 

[0 0 4 5] 

Xf>^S9 6<D¥miZ&\<^T. length#check_lengthj; U t>*g^l§-£(yes) 
-fS 1 0 4 ^£ji^Smith-Waterman&(P.D. Smith, M.S. Waterm 
an. Identification of common molecular subsequences. J. Mol. Biol., 147: 

195-197, 1981. )&E(Dmmm&^mzmmisTffi&&(Dmmz4ftei<\ check_ 

length£#n;iT#r£&positionM££^LT, X^V^S 9 2 ^ tL MM £ M "f 3 
h%T'§l> 0 r#)|gS, check_length©ffi^m/rj^±©^i^-rer il^T'^S. £ 

£j £#imU X'rvzfS 1 0 4<Dmm*'mMmzm : T-t2>Z£.iZ&2><DT*. # 
#§0^©^'ffi^PlW$tlTL^e»r^{C^^ o Z\(Dtcth. *mmiZ&^XiZchec 
k_ 

1 engthO^i £ m/r~4m<Z> HUCD-fili; IT tSIt^T^, check_lengthtf)>fil £ 
[0 0 4 6] 

— 15. Xf7^S9 6(Z)W»TtC^VATlength^check_lengthJ^_hO^-^(no){C 
It. X^V^S 9 8iZ&\,^T\ength£f%i) <Di&mm.-gk£Z&mL> lengthtf^U 
©^it^U^V^iHyesHcte, $ P> tC*^ <y ^ S 1 0 2 ^\ il m/vX% 
ftZVMffiltft o£i&«&**C length*^*., $ P> IC^^M^ »J ^ 
3 £ # T' £ Z> J: e» tC over 1 ap_ 1 eng th# £ #,Ef L T #c (D 3(S#g2#J £ *l 5t f & o M 8 

S9 2~Xr>yyS9 8tt'fflji!ia^i*JIt 0 jfcfc, length^ »J ©i&MI* ~ 
$:M^-fe^(no){cii, ^f'yys 1 0 0 {Cfe^Tposition=n+HC|g^L, MS 
$:^f>yyS9 2A^If 0 3<Z)t§-£\ y -J S 9 2 ©fU^iCfe ^TfeVUtf 



2 3 
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jSStl(no), Xf7^S 1 0 6 ^CJ3V^TM-^L^V^^V^e»MM^^^X.e>tl^ 

o 

[0 0 4 7] 

a 1 0 ^C^V^T^M$4^feB51gtcheck_exactly(T, Q, k)&, 
®8tf>X^-/^S 1 0 2lCfeVNT^ffl$tl^l«M^©f!l^#^^^^ 0 Wtfcchec 
k_exactly(T, Q, km, * ->f v VmSmW? fc*9«BB#JQ £ ifimfeK.M&'t 2> 

an& bTffiru M-£L&V^tbtftrue£, *> fals 

e£?g-f„ ^^J^lCSV^Tli, check_exactly(T, Q, k)i:L/Tll Smith-Waterma 
n©^r?£S:^WtCtt^*f £3 Smith-Waterman^&^lCT*^ 
, V^fc*2f&&«ffiLTfc«J*rS£fc#T££. TOcheck_exactly( 

t, q, k)icov%x, l&^z t zmmmizn.-*f izm lt^it z> fc«>&c, 

[0 0 4 8] 

T tfCGCGCATGAAT? $> V , *B*£S2#I Q ^GCCCATGCe & o X , ^^££18 k = 3 

^>^^(c ^ vmbnz>mffiu$kiz^>^Tmm^z> 0 mi uzBLr^m^mm 

itiontf)#£;*U minute. M 7 lC£tf3MMS©^TB#<£>position [i] <D 

mttmVT^&o mi nzm^r^mm^mmxit. m*mmm.M^3te<Dx. m 

MS&MX'yy* i^3^T© : fo©{COV^T©*lft^C^ft54^TV^^ 0 HI KC^b 
£Hifetf)0fg-e&, positions[i, probe_position] ©#f *|SHftlC01 1 tC 
*tL£M(=Z- K©(D*T*tf-m^3l*, positions [3] CDffii: LT7#f#*>*iT.V* 



2 4 
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L/ ^.positions [i , probe_posi iton] positions [i, probe_posi iton] jtf) 
^©positions [i] <DM%:> probe_position [i , j] £.-? Z> 0 Z. (DM&S^r— 9 &> T" 

ffi&f?oTV>£probe josition<0|E»K:2fr-r.5 position [i] (D'fit©^ 

[0 0 4 9] 

HI 2 (a) , (b) iCli, H 1 1 iC^Lfcpositionsft)] dispositions [1] 

^cov^T(^>^@s:Jg^^a3ffiS:H^^c^'r. hi 2 (a) ic^^ti^^^fc, posi 

SWFKl^TfllSlf SfitJ:^'J, 2, 3, 5"e^3_ib*l£tit#positions[l f m](D 
[0 0 5 0] 

— 2?-?? posit ions [1] \Z~D ^T<2**U£, i ^2{C o V^T next_char_position£ 
, positions [i-1] ©ffitf) ? *>©/h£ ^J?(DMi$M*) M£.£tlZ><DT*. positions[ 

nv> lSBicmgcuTv^^TM^v^tf) 1 #»£*itv%& 0 iii^icffiMiB^JQ 

tf)2#Btf>:> (C) ft, %->fv hiaSBB^IT©4S@Jcm3KLTfe»J, 

next_char_positiontf)^yMte4£&£ 3. tWi3tf£S-f ^positions [0, 2] 

[0 0 5 1 ] 

££>&C, *B«IB#IQ0>4#B©iS£T?3&5S/ M>> (C) tt, 5#g{cm^L 
, (A) ft, 6#glCffi3lU (T) ft, 7#gfCffi3!U 7# 

g(D^T-> (G) ft, 8#BJCffi^LTfe*J, m?)C7)##^positions[l] © 
f?£*/*U 1, 3, 5, 6, 7, 8©^f^-^^.^tl^^i:lC^S 0 posi 
tion[2]lCOV%Tft, *9*tBB#I Q © 3 # B 0) */ h > (C) #*-$*yhlfc£BB 
#[T© l#@fCffi35ll/ 1 4#S©*/h2/> (C) #3#glcffi3IL 

, 5#@©T^-> (A) *«6#gtCffi3Kb"CV^^ *f/&t-£positions[l]CD 
HCffit'feS 5##«3ft, 6#S<Z)^^> (T) #7#BlcffiJSiLTV%.5fc 
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(Appositions [1] (7)m=5(Z)|fefe^ 6 ftUM £ *l£ ©T*® 1 1 fC;jt£ *l£ J: ? (C 
, 0, 1, 3, 5, 6, 7, 8©?lJ##;t ^*ITVn£<Z)#^$*1£ 0 
[0 0 5 2] 

01 1 lZm2hfcmffi(DJ&MT*$>Z>li=3(Dm&. positions [1] tf)>fft#probe_pos 
ition=7<Z)^^T'8CD'fil$:i:e o next_char_position (T, 9, "C" <D 

fgtfn+l«ll£&»K n£ U ^$$#J&probe_position=8<Z)#l3l 
©IgStCte, min_k(7)-fit^ 1 £t*M U ;* > 2#-^;l£>*l£o ^CDmin_k= 

MilV>2 i=0,HCoVAT®positions[l] dispositions [0] ©fm^Uff S*l 
, n+i=ll£^e>#£jg-r., 3*Ui, m-i=7j^±(Z)^$cD^ii-r^-9-^i/->!r>'X 
£ LT&^l,%ff«E*fc*«^5&3^*fc-<, ±i£L£ £e>(Cft*<Z)position 

[0 0 5 3] 

C. *»WtO*HKJ!fx^ U -~y>f • i/TsT-I* 

VT.'rhs (Jg*T, S/*-rAfcB&-f 5. ) 10H «Efe**^Sig« (C 

pu) &£zt&mtemmmM£*&tin>¥^-#z&hvmi&2nxisv. $ 

[0 0 5 4] 

$ bizmmizmmtz.t. ^mmm/x^^ 1 o ^ffigg^M 1 4 
v hi&mm?mmm let, s^nmsEitism^ 1 s malm 2 0 



2 6 
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So *-fv h&mm&mmBi e&*&m*mmmm&Mm** a*£ 

"T^X^ A-Kf^fX^, CD-ROM, DVD^V>ofcAai 
[0 0 5 5] 

tzmtftztozmm^uv * t.isxmuzti&. wmmmm2 o«, eisic^l^ 

largest_pref ix_with_common_subsequencejC J; UfitJ3c£tU Ifrfi^tCfNHf 5:#iL cS 
1*S#lL£fWr8P2 Oat MrHfrBP 2 0 b £ Z&AjXM&Z tlT Vn& 0 fftttU 

WW ft**?-**. «fJh«Wr»2 o ate, min_k©#[i:*^:Mm 

> MrHf?SP2 0 b IZM LT^;ftJ^#©probe_positionK:o^TMf£?T;fo^ 

i:e>icti^-rs 0 ;icDj§^£^ttifco£fFM ! 3SgP2 ott, im^ti^M^ 

*|g^tCi3^S#^CD|ligCD^®,T'tt, positions[i, probe_position] © 7 
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&M£ £ dispositions [i, probe_position] <Dj/Lfctf bt^Mt -5 

[0 0 5 6] 

Mf&MS 2 0 te, M^^-^^Of^^^^T-TS positions [i] 

^f^(Dprobe_position©'fit{CM^^"-5position[i] (Dj&Zjly 9 7 v 
^1, probe_position{C^f^-r^ =1^ A^Ci3V^Tprobe_positioni^_h(D3gU'fB^ 
^^TV^fr^j^fcifilJ^T-f P robe_position>mT\ ^omin_ktf)'fiI;tf kj; »J 

-if &C*f LT^^BP 2 4 tC&^T^^£-fr£o £fc> probe_position>m-e^> 0 
T> min_k<kTfeS#-a-iCtt, ^^positions[i](Z)^gg||^^>^i}C33VNT 
, min_k=i+lT'feU, ^-^T>X^^(m-min_k)T'#X.e>tlS^jli"Si>-^>^ 

□ >ytf- •-r^Xi'. A-K-t-V^^, CD-ROM, DVD, 7 

[0 0 5 7] 

014 a-, mswoxvv - - y yxm&m 2 <nmffi<D&mznmL&is *t 

2 0<Z)$iJ&£|&£, UfeHi 3^c«v^TSWIL/fc^:lll-©flt^ci:S4^Tv^s 0 3 
Ell 4 IcjjtLfci'X-rA 1 o &cov>T> i?ffi*&3ap 2 0 tcov^TSMWK: 
^t^o @14lC^lfcMI§|!2 0ll #iL¥!HSt3|S2 0 a MH^SP 
2 0bi:, SlS^BBWfiSas 2 0 c ££^T*«/£3*lT^£ 0 fflS^SB^IfBJtas 2 
Octt, *r**aJCWffiS:IWi&i-*»^K^IS:, ffiftf 2 -***** 2 8 fr*> P osi 
tion^tt^it/length^ll^^^ig^mUT^i-Sc tlfe8|S^BB^Itt> 
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wmmnrnz o b^tm^tix. mi 3 iz&^xmwLt=.nmmizwmtfmfti* 
tis„ f? ihipflwris 2 0 a\t. mmnmvz 0 b^nwm<DW±^m^-t^tmz 

tit, MHff«P2 0 bjcas^BB^jo^-^&iEai-rs. 

[0 0 5 8] 

. BH5tt, ^^©S/^-r-A 1 0CDS|2©^Ji<O^JRS:^LfeH , ??*«.' Ell 
. #->fy h«LSBB^JT^itJ t ^D-yp©Ja«B!^l07 r -^S:3.--!f^e>S« 

km*»»i 4, *-^y hifiSBB^j«i»«pi mxmmmm&m® 1 8, & 
<fco f fB^7 s -*«i»as2 8tc«»sns. :2.-iffcm&*-4*y h& 

9-¥v bmfcT-ftZmmLX. t-*s<-X3 2lZTW*LXW<m?Z>9 

'JUttMSieicftit*. ffPflftftSffi 2 0 ft. Ell 4 tcfcVTMILfchl^jattf) 
jJli&^flT^i^&^l, fB«SP2 2JC«JWf <5h^tC, fNS*£*&j& 

:/ p ©^a&tt tc o v % t (Dmm & 3. - if icig-r ^ ^ $ *i t v * £ . 

[0 0 5 9] 

*mw<Dx? v--yy%m<D%}$kzikw?z>rc.tb. windows (am*) .200 

O&JSIRU&^-y^ • 3>fc: 0 i-# (IntelfrggcDPetinum (gftj&gQ 4:2. 

2GHz -fey if iz*mm(D7utf^2±zmmLx. WLM&mmmmismi 

th-Water«anffi)fc#JtL/tffJ|[3a«©W«*8*feffofe. ^Mbfc^->fy h& 
SIB#lte, ^>f U A^A#Lfe4,639,221bp(7)f^«^©^®ffi©y y A(Ge 
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n Bank Accession##:NC_000913) fc^ffl L £ 0 HJ^M© A- V -TJl • H>tfa. 
©T;!/^ 1 ; XA^HigLfeo check_exactly<7)|iiJjS££; LT&> Smith-Water 

[0 0 6 0] 

ft/jNCD^W > KtfiM X(check_length)S:^ , n-y©^$(7),^j2^{C^^ 

i-sii58i:@^L^o /w^u ^-f f - 3 > 1 5 r t t ssiiof iss 

8§Jfti£g!£k Sr^bT, *B{SIK£0.80, 0.85. 0.90, 0.95£&5 'J: *) 
U ffi»SJ»J©*«*(0»<ftS4ia<Z)*«S:ffofe. Jfc«0>fc«b, 
^©Smith-Waterman^^im^^^ftSHUAco *CD*g*fcBI 1 6 {C^t\ 
[0 0 6 1 ] 

[0 0 6 2] 

eii 7tcti. ®i 6{c^$tife^cDM^$:. mnztmmm (s) , 

M (%) tl/t^a*;M,fey77HW. ESI 7 lc^£ #15 J: e>tC ffi^t 

Smith-Waterman&tf)MJlMCJ£^T4>&< fctiRl 0^&#$;ftTVN5<Z>#^3*l 
[0 0 6 3] 
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!• 

[0 0 6 4] 

££{c, #L&m<D7utr?&i*. m«<D-7ay^$y<ynm. W*. Fortran 

, CWf§, C++fi, JAVA (gH*i8Ng) ^t'^ltlB^tSIt^t, #*& 

-Kt^^, =t>a°^ h • (cd), Wf-f^^, 

-t^;i/-f^^ (DVD) ^VAofen>tfi-^ itfS8fc3a#afc#lcfiH$$ 

[0 0 6 5] 

[M©f9#&M] 

[01] *»WJCte»e*-y^ h«L*B!Mi:, -?n-7£* ffi»BB#li:<z>W 

m<Dm^m e 
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[04] $L?&mox9 v-->yj3m<Dm2<Dmm<Dmm<D#im : &BLfcya 

[0 5] *|gW^cfev^TM^•'f4(^)M$:^Te)^ ^ acZ)«t»&^^7^-^ J ^'- ho 

0o 

bo 

[0 8] *ftm<Dx?v --y tfxm&M 2 (Dmm&mm&mMte&mzmL 

[010] *»W©jB2©HJ6©^J»iCSv^TfflS^BB^JS:ffi^LTje^ttS:fP 

[011] *^ilc„6W§S*^©ffi*f-^il<D|IMi?:gtfegI 

o 

[012] *«l«K:fe»5|fffi|g*&^Sfe«)ffl09 ICatLMn- KODH 

ff-rs^.ais:^bfc0o 

[013] *mw<D&mmFix? V--y? ♦ i/^f^®^l©m©fll: 

[014] ^WOlftSBBtfU? U - — y>f • ^;*-rAtf>f|2tf>||J6©7£j&£ 
.^Lfe0 o 

[015] *»W©lfiSBB^(^^ U • S/^^^©^3©HJ6o^S: 

[016] *ftw<DmmM<nffi&z&mm<Di&&£mz7jkL&m 0 

[017] J:tJfJi;««<z>ISJR.«:yny N IT, WtimMktn 

<B*Tf»C^J|3fcl*ra«:, 0 O%lCj3VATi:b^Lfe0o 

[018] hffiMB#l£, :7n-:/£:tf>M%£^L&0o 
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i o -m.mmy}*v u 

1 2 -AM 

1 4 

1 6 

1 8 

2 0 
2 2 
2 4 
2 6 

2 8 

3 0 
3 2 
3 4 



MISSIS 



3 3 
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[Hi] 



GTAGTCAGGCCAT 



*Bt$IE*iJQ GTCAGGCCAT 



AL\ /Vf^J^-fi?— >3> 



ATGGCCTGAC 



(a) 



f^V-^VXS ATGCGCG-TAAGT 



iCGCG-TAAGl 
l l l 



*S*$IE?ijQ ATG- - CGTTAACT 

^A2[al 

ffiittJgr=0.6364 



(b) 



1 
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6 

id 

Iff 

Sua 



[Hi 



rrj 

ten 



I 



$1 



4a 



(0 

I 

a 



Iff 



i 

o 



CO 
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[03] 



(largest_prefix_length_with. 
common_subsequence) 



S10 



S12 



.S14 



S16 



3 
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[04] 



zfn—ypam 


kIB$UT1~Tn ' 




r 













(largest_prefix_length_with_common_ 
subsequence; check.target..) 



-S20 



.S22 



,S24 



S26 



.S28 




4 
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[0 5] 




5 ffiilff 2 0 0 3 - 3 0 3 7 0 3 0 



#2003—0509 16 
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7 
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[08] 




8 ffill#2 0 0 3 - 3 0 3 7 0 3 0 
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[B9] 



//IHlilfc largest_prefix_with_common_subsequence 

largest_prefix^with^common_subsequence(lB^I]T[1..n] % E5ljQ[1..m] % k) [ 
for (i=0;i<=k;i++) positions[i] = 0; 
mink = 0; 

for (probe_position=1 ; probe _position<=m; probe_position++) { 
max.k = min {k, probe_position}; 
for (i=max_k; i>=min_k ;i — ) { 
if (i=0) { 

positions[i] = next_char_position(T, positions[i]+1 f 
Q[probe_position]); 
} else { 

positions[i] = min { next_char_position(T, positions[i]+1, 
Q[probe_position]), 

positions[M] } 

} 

if (positions[i] > n) { 
min_k = i+1 ; 

] 

} 

if (min.k > k) { 

CD w-k&L±(D§:£<D&m<Dy-yis— 'rl/Xltft&Ltai^ 
return m+1; 

i 

i 

return positions(k) 



9 
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1 0] 



//HHicfc check.target 

check_target(iE9JT[1..n] f E9JQ[1..m] a k a overlapjength, checkjength){ 
position=1; 
while(positiori <= n) { 

length = largest j)refixJength_with_common_subsequence( 

T[position..n] t Q[1..m], k); 
if (length < checkjength) [ 
if (check_exactly( 

T[position..(min(n, position+checkjength))], Q f k)) { 
position = position + checkjength; 
} else { 

return ("TtPl*&<&-?&") 

} 

} else if (length -1 <= n - position + 1M 

position = position + length - overlapjength - 1 ; 

} else { 

position = n+1; 

1 

} 

return rTtPttlSdLfclO: 

} 
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[011] 





1 


2 


3 


4 


5 


6 


7 


8 


positions[0] 


2 


3 


5 












positions[1] 


0 


1 


3 


5 


6 


7 


8 




positions[2] 




0 


1 


3 


5 


6 


7 


8 


positions[3] 






0 


1 


3 


5 


6 


7 



1 1 
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[HI 2] 



5te^I§Hk=3: pos«tions[0] 
m 12345678 

JBfilE?'] (CHC KG) A T G C 




CGCGCATGAA 
1 2345678 910 



[positions[0],m]= (positions[0], 2, 3, 5, - -, - - -) 



(a) 



ll*£§gtk=3: positions[1] 



m 




CGCGCATGAA 
1 23456789 10 



[positions[1],m]= (positions[1], 1, 3, 5, 6, 7, 8) 



(b) 
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1 3] 
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1 4 
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1 5 ffiSE# 2003-3037030 
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1 6] 



c 

CD 

1 

MS 
£ 
CO 




1108.33s 


m 

nits 
THIS 




0.95 


45.05s 


. 0.90 


136.20s 


0.85 


284.12s 


0.80 


405.47s 
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[El 7] 




mim (%> 



ffifl# 2 0 0 3 - 



3 0 3 7 0 3 0 
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ffi 2003-3037030 
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^v-? (sio) ^-y^y h^ie^jic^fLTM-^t* s«rii«©fesya 
BB^j^©raicg!f^**^©iig^ffi«&«i»-rs^^y ^ (s i 2) 

(S14) fc, «-&tt©W«CD3fe*S:K1*»»C«»'r*^'5 : -y7 r ' (S 1 6) £ & 
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mm* 



#0 2003-050916 
5 0300319553 

mm 

&m mm 2132 

¥J£ 1 5 4 h 9 H 
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